In epidemics of interstitial plasma cell pneumonia in Europe, both the complement fixation (CF) (1, 2, 26, 27 ) and the indirect immunofluorescent (IF) (4) tests have been found to be very efficient diagnostic techniques, revealing antibodies in over 75% of the suspected cases. In our laboratory in the United States, on the other hand, we have not shown comparable reactivity in sera from Pneumocystis carinii pneumonia cases (21) , and thie occasional references in the North American literature indicate that serological testing has not been generally successful (6, 9, 19, 22) . The cause of the low level of reactivity has usually been attributed to poor antibody response in patients who are, almost without exception, on immunosuppressant drugs or are otherwise immunodeficient. However, the roles played by other factors, such as antigenic differences and strain or species differences in the organisms (10, 12) causing the disease, should be investigated. Since the supply of heavily infected human lungs necessary for preparing antigens and serum from confirmed infections is very limited, exclusive studies cannot be performed in a single laboratory. Answers to the many problems associated with the serological diagnosis of pneumocystosis must, therefore, come from compilation of data from many sources. As a contribution to this data, we are presenting the results of an evaluation of an IF test (21) (cyst) and soluble antigens were prepared from naturally infected human lungs and from the lungs of rats in which pneumocystis infections were induced with cortisone acetate (8) . Many small lots of cyst antigen were made from eight human lungs, but most of the testing was done with the preparations from four lungs. The soluble antigen was prepared from two of the infected human lungs and from pools of the infected rat lungs. A few slides of Candida albicans were prepared for controls.
Preparation of the IF antigens has been described in detail (21) . In brief, it consists of processing pieces of infected lung as follows: (i) brief homogenization in Hanks balanced salt solution in Waring blender and 317 NORMAN AND KAGAN filtration through wet gauze to free the parasitic material, both the extracystic stages and the cysts, from the clumps of connective tissue; (ii) fractional centrifugation at low speeds (usually 400 x g to 500 x g), followed by passage of those fractions richest in parasites through a discontinuous sucrose gradient to separate most of the host tissue from the parasite cells; (iii) sonic treatment for periods varying from 1 to 2 min to disintegrate the host cells; and (iv) washing of the final suspension of cysts and preparation of air-dried mounts of slides. All steps were monitored by staining the smears with toluidine blue (5) and Giemsa. Slides were stored at -70 C until used and showed no loss of antigenicity for at least 6 months.
The CF antigen, a saline extract of delipidized and dehydrated infected lung, was prepared by the modification of Vivell (25) Tests. The standard IF test procedure was followed with incubation periods for both the serum and conjugated antiglobulins of 45 min at 37 C. The sera were all treated with Wellcome conjugated antihuman globulin as the standard reagent, and selected groups were also tested with anti-IgG (CDC) and anti-IgM (Mann). Optimal dilutions of all lots of conjugate were determined as the highest concentration that, in the presence of a 1:500 or 1: 1,000 dilution of Evans blue, showed no fluorescence of organisms with normal control serum and no more than plus one or minus one dilution variance from the known titers of the positive control sera. The sera were initially screened at dilutions of 1:8 and 1: 40, and all reactive sera were titrated by serial dilutions starting at 1:5. The organisms typically appeared as rings or clumps of rings but were at times more uniformly fluoresced. Although some host cell detritis occasionally showed fluorescence, only typical cyst reactions were considered positive. 20% to 34% were reactive, whereas only 4% to 10% were positive. In general, sera with antibodies to other diseases showed a lack of high titers to pneumocystis. The exceptions, the sera from cytomegalovirus infection and various fungal diseases, are particularly important because of the strong possibility of double infections in these cases (27) . It is not possible from these data to determine whether the reactive sera from patients with cytomegalovirus (57%) and to fungal disease (27%) should be attributed to Table 3 . There is no evidence of cross-reactivity between the two antibodies.
Although we have tested 120 serial specimens from 53 of the pneumocystis cases and 197 sera from 72 of those with malignancies, there is not enough data to show the pattern of appearance of antibodies during disease or after treatment. Such data must be cautiously interpreted, since the appearance of measurable amounts of antibody may be associated with changes in dosage of cortisone (8, 16) .
Antigens for the IF test. Lots of antigen prepared both with and without sonic treatment (which ruptured the extracystic bodies and host cells) from eight infected human lungs, showed no evidence that the organisms were antigenically different. Extracystic bodies also were antigenic, but they were difficult to recognize in the smears. The yield of clean cysts, ease of separation of cysts from lung tissue, and brilliance of fluorescence varied among the lots prepared from the same lung as well as among the lots from different lungs. Only one of the infected lungs contained cysts that fluoresced brilliantly without the addition of antibody. After treating a suspension of these cysts with Table 4 . Fluorescence with both kinds of cysts was brilliant, and the optimal dilutions of conjugate were the same for both. There was no fluorescence of cell detritis on the slides of antigen from rats which made them easier to read. No marked difference in the antigenicity of the two kinds of cysts was demonstrated. Forty-five sera were negative and 31 sera were positive with both. The three sera positive with only human cyst antigen and the three positive with only rat cysts were within one dilution of the signif'icant titer. The appearance of the tests with 14 sera reactive with human cysts and negative with rat suggests that at least part of the fluorescence seen with human cyst antigen is due to reaction with host components.
Although many human sera contain antibodies to Candida albicans as evidenced by the fluorescence of these organisms on the control slides, there was no evidence of cross-reactivity with pneumocystis antibodies. Therefore, C. albicans controls were not deemed necessary for routine testing. However, since occasional yeast cells are found in all cyst antigen smears, the fluorescence of these rare organisms must not be confused with a positive pneumocystis reaction.
Conjugated antiglobulins. When optimal dilutions of the conjugated antihuman and anti-IgG globulins used in this study were limited to those concentrations that, with 1:500 or 1:1,000 dilution of Evans blue, gave no fluorescence with negative control serum and brilliant fluorescence to titer with the positive control sera, both conjugated antihuman globulins and conjugated anti-IgG produced similar titers with the sera tested. Sera (150) were tested with the two conjugates simultaneously using the same lots of cyst antigen. Of the 76 sera from possible pneumocystis cases, 27 were positive with the antiglobulin and 28 with the (20, 24, 28) . In Texas (17) 
